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(54) COMPOUND FOR ENHANCING ACTION OF RETINOID 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a new compound 
having action enhancing action of a retinoid such as retinoic 
acid and useful for a medicinal composition. 
SOLUTION: This retinoid action enhancing compound is 
represented by formula I (R1 is H or 1-60 alkyi; R2 and R3 
are each independently H, a 1-60 alkyI or a 5-00 or 6- 
membered cycloalkyi ring; R4 is H, a 1-6C alkyI, a 1-60 
alkoxy, hydroxy! group, etc.; X is NR7, O, etc.; R7 is H, a 1-60 
alky! or an aryhsubstituted 1-60 alky!) or formula II (R5 is H, 
a 1-6C alkyI or an aryl- substituted 1-60 alkyI; R6 is H or a 
1-6C alkyI), e.g. 4-[5H-2,3-(2,5-dimethyh2,5- hexano)-5- 
methyldibenzo[b,e][1,4] diazepin-1 1-yl]benzoic acid 4-[1,3- 
dihydro-7,8-(2,5-dimethyl-2,5-hexano)-2-oxo-2H-1,4- 
benzodiazepin-5-yl]denzoic acid 
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;l/S*W"r S c t 5 xti 6 n7;l/:^;l/3S 

^/TnL ; Rni7j<^j!M?. Ci-6 7;l/+;Vg. Ci-6 7;l/n+ 

{i7j<^j[S?. C1.6 7;l/+;bS. Xt^7U-;l/S^Ci-6 7 
;l/+;l/S%^t : RHi^k^H^xtiCi-e TJl^^Jim^^ 

L ;X ti-NR7-. -0-. -CHR7- .Xti -S- (S*. RUi7j< 

^IjK?. C1.6 7;l/4^;l/@. Xti7U-;l/^j^Ci.6 7;l/4^ 

;l/-2.5- 'N+it/)-5-P<^;l/S^^VV^[b.el[1.4]i/*7-lf 

kfy«ii->f;l/] SUffK (HX600) ; 4-[5H-2.3-s^-<y7' 
□ tf;l/-5- ^^/^^^-^^^[b.eiri .4]v^7-tfey-ii-i' 

.'I^lSSSiK (HX6IO) ; 4-[5H.2-tert- 7f-;V-5- /f- 
7l/i:/*^yy[b.e][1.4]i/*7Hftf>-ll--r;I/l 
(11X511) ; /i-[5ll-3.4-(i .4- 7^?y)-5-^^;l/>^^yV* 
[b.e][1.4]v^7-tftfy-ll--<>'l/] (HX545);4- 
[5H-2.3-(2.5- iy^^-fly-Z.S- ^^-^-y ) -5-P<^;l/-8- 
- h Di/'^y V^[b.e] [1 .4] >?7-«ftf 40 
(HX531) ; 4-[2.3-(2,5-i/V^;l/-2.5- ^^^^y) 

>'*^vy(b.f)[i.4]5l-+'9-tftf>-ii-><;l/] SmSK 

(HX620) : 4-[2.3-(2.5-i^>^f';l/-2.5-. ^^-^Z) 
yy[b.fj[1.4]^7-<ftr>-ll-^;l/] ^^mm (HX63 
0) ; 5-[5H-2.3-{2.5- >^^¥-;l/-2 .5- ^^1^/ ) 
yUv^^vVib.eHl .4lv^7-lftf>-il->r;l/l-2-t:'J v^V 

: 6-[5H-2.3-(2.5- S^;><f';l/-2 .5- 
y).5-/^;l.S/^>^/[b.e][i.4]v'7-tfhrv-ii--r;l/]- 
3-trUi;y:^7l/4-^V^^ ; ;^i;4-[2.3-{2.5-i//f-;l/.2.5 



m (HX64o)/)>e)*;5PA>e)atJn§ii*« i tcffi«o{b 

(2.5-i:^;?«^7V.2.5- ^+-9-y).2-:t+y-2H-i.4-^y 
V^>^7'tftfy-5- (HX800) :4-[l,3- 

t: Fn-7.8-(2.5-S/^f-7l/-2.5- ^^-y*/ )-l-^^;l'-2 
- *+y-2H«l .4-^VV^i;7-lft!V-5- 
(HX801) ; 4-[3(S)-P«^7l/-1.3- v^H FD-? .8-(2 .5->^ 

>«f-;i/-2.5- ^^+)-/)-2-?i*^y-2H-i .4-^yyv>T^f 
-r;l/]-SSSK (HX810) : 4.(1.3- i/\:h*a- 
7,8-(2,5-s^p<^;i/-2.5- ^+ity)-i->ry:;'De;v-2- 

(HX803) :4.[1- ^Vv^;l/-1.3- i/H Fn-7.8-(2.5-v^ 

^f-;i/-2.5- ^+'9-y)-2-:t+y-2H-i.4-^yy^y7-tf 
tf>.5- (HX805) ; Rt;4-[3(S)-^yy 

7V-1.3- i^t: Fn-7.8-{2.5-S/;<f-;V-2.5- 
2.;i'^y-2H-i A-^yVi/7'^\dy-5- -r7l/]-$BS» 
(HX850)A>?>%^sf/)>e>S(fnsiS*3S uc laKcofk^ 

im^m 4 ] ii^is i l 3 ^-rnt^ 1 stcia® 

So 
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[0 0 0 2] 

m^nmn \y=f-y'^ym (e^fS^AK) atr^t? 
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'>i-Jl • ^^7. h (Journal of M 
edicinal Chemistry, 1988, Vol. 31, No. 11. p. 2182) 

[0 0 0 3] ^J;^(f. h7>'X(all-trans)'U 

— 7r5'J— (Evans, R.M., Science, 240, p. 88 
9. 1988) fcS-rSU^yi'^KL'-trT'^Jf- (RAR){CU 
iiy Ki: LTi^^LT. i|!pSlfflflaoti5i • mt&^^^^t 
aBflSJE^H^rWffil-rS C t *^H^e)*>{C SnTl/^* (Petko 

vich. M. . et al. , Nature. 330, pp .444-450. 1987)o 

tf , 4-[ (5 ,6 ,7 ,8-tetrahydro-5 ,5 ,8 ,8-tetramethy 1-2-n 
aphthaleny l)carbamoyl]benzoic acid: AmSO^if) 

u=f-/-fymtmmicMR icm-^Lx^m^s^^mmt 

^Ctifm^ti^Xi^^^ (Hasliinioto, Y., Cell struc 
t. Funct., 16, pp. 113-123, 1991; Hashimoto. Y.. et 
al., Biochem. Biophys. Res. Commun., 166, pp.1300 
-1307, 1990?:#,^) o cnecOlt^tlti, iSSfi^t 

fhm^^i-mic^mx'&^cttmtiisnxi^^^o » 
[0 0 0 4] c(o^r)rj:iyf-y^ h'icntxmmmci'¥ 

A<ai5>tlTt^5(Eyrolles, L.. et al.. Journal of Me 

dicinal Chemistry. 37(10), pp .1508-1517 . 1994)o L 

■f. ly^z-^ymr^mi'^y-fvom^mm^vai 

mis 1-. EP 694,301 Al (crj3^^nTl^-5tfDL*^ 

ftie>tiTi/^^ci/>o coWi^mclti.. RXR U-ffii-icn 

■rsifaw'J ijy \^it^ti\ RAR-a u-bT'^-tcw-r « 

SittaW* 'J Kft^!t!^T'feSAm80<Of'Pffl^t|^-r % 
[0 0 0 5] 

i^=f-y-^h'i^mf)m^X'&^ictm^t>p>-fs ug^/i' 



[0 00 6] 

{k^*^U^/'f yKSHOU^Z-r K<0{tffl«:ti«-r 

[0 0 0 7] -r^to^^ie^tcjjnff, Tie©-flss: 




Xti, TfB©-ll8^(ll) : 
[{k4] 




L : R2Sr;Rni^n€nffifi:(C7j<^ii?x{iCi^ 7;U+ 

jim^^-r^ c i: t $5 5 Xfi 6 m<Diy^ay)i^iim 
^fnL : Rn47j<^ll?. Ci.6 7;l/+;l'S. Ci-e 7yl/3=lr 
tKKS. :^hnS, X{i/NDy>ii?;&^L : R' 

t47j<^|[I?. Ci-6 7/l/+;l'g. X{*7'J-;l/Mg5C.-6 7 

/u+zPffi^^t : Rni7i<^iB?^x(*ci-c rji^jim^TTs 

L:X tt-NR'-. -0-. -CHR'- -S- (S"*", R'tiTK 

^H?, Ci.6 7;l'+;l/fi, Xf±7U-;USlllCi.« 7;l'* 

[0008] 

mmommmm: ±is-fl5i^(i) {c^a^r^ r'«7K 
6(D) yjv^fvm^mt, T)\^^imtLx^i. m?L 

a, n-:/^;US. sec-rf-iim. tert-:/5^/VS*f^ 

^tf c t A^T- 1 > »f u < (i ^ ^jm^m^^^ ctti^ 

T'tS. R'RtfR'tt, *n^^nffllj[fC7j<|gil?XttiI« 
Sb<fi5^«t^coCi-6 7)l^/vm^7jkto 7;V+;USi: 

<ff$L<«, x^;l/S. 'fy:^atf;l/», tert- 
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i'imU:tJl hiiiVSb^C ti3mtL<. R^SOT 
[0 0 0 9] tfc, R2St>*R3*^-)^{C*oT. R^RW 

1-4 7/i^)im^^Lx^^xij^<^ mKif. 2- 4m 

l^iJAtf, R2&0"R3*W^-r^7x^yPJ8i:R2&l? 
R'i:{C<};Ox 5.6.7.8-r h^fc Kp-^-75'WVS^5,5. 
8,8-r h^^^;l/-5,6,7,8- Th^\^\^ai-7itl'ym 
rjiEmi^-$mctti^1t}1^L\.\ Rni*«II?> Ci-6 
7)V^tim. Ci.6 T/Vn^^-^S, 7i<Ka> -hn». X 

bT«> fi^J^tf. xh:^^>/a. n--/a:f.^ 

ten- 7'h+v'». !!ftL<{ip< b+v'S^fflV^^S 

<DitLmi,cmm^ctf)^X'^^<, 

CO 0 1 0] HHtymm^. Ci-6 7;l'+;l/S. X«7U 
-;l/B#iCi-6 7;l/^;l/S*^-ro Ci-e 7;l/*;l/Si:LT 

O^ffJiStCffll^SiltA^Tt^o 7'J-;l/g^Ci-6 7)1 
=^/m(07')-)V^i^tLXii.7j:-)W ■f7=f-J\/. \L 
'Ji^;I/iS:H?:WSCi:A<T't, Ci-s 7;I/+;l/gPi^tt« 

7x:t-^/l/S^if«7x::i;l/S^Ci-6 7;V+;'1/S, 7 

9=-;l/;^f-7l/S*ifO-^-7^;bfigiCi^ 7;l'*;l/», tf'J 
->';l/^f-;l/ffi^ifoe'J -:;;l/EglCi^ 7;l'+;l'SiS:H«r 

[0 0 1 1] cne.07 U-yUHj^Ci-e 7;P+;l'S*^ 

fig-r S7 y 1 xtt 2 j.x±oEgiS%* lti>t m 

m=F ; p«^;l'S, xf-;l/S;5:i:OCi-6 7;V+yl'S ; ;< h 

;l/n+i/a:xhnS; h U 7;l/:i-o;<^;i/S*HoS 
taSL < ti^^etgO/NnyyitC-G 7;l/+;l/S : 7j<i? 
S ; *;U-K4^->;US ; p< h+i/A;l/d<x;l/S, xh+i/ 
;<j;P4<x;I/S!5:ifOCi.6 7;l/a+'>*;l'3px;US;S:if«r 

7;l'+;WH^^-ro Ci-c 7;l'+;l'ffii:LT{iMSL< 



fb^ft;Rt>\ R5*^c..6 7;U+;vSxti7'J-;i'»Sc 
i-G 7)V^)V&X'h*). R«!bVJ<^I^^T'$.^ft:^ 

[0 0 1 2] X «R^T«j^?nfcg*Ii? (-NR'-), ^ 
^II?(-0-) , R'T*B^5n/c:y^b>a(-CHR'-), X 

»X{i7'J-;ve^Ci-6 7;l/:^^;l/S*^-ro Ci-e 7;l/+ 

)\^mt LT«ii^x«^ei^(Di.^t'tn?fe<fc < . ±getc 

So 7U-;l'M«iCi-6 7;l'+;l/Si:LT«±IBK:eiJ^b 

5o g«Jl^X«^ail?«^n^tlN-:t+v'KX«X 
KT^oTt,J;V^„ X *^R'T'§ 

^Sn/-c^*II? (NR')t?fe5Ci:*WSb<. l^fCff 

I' y T'n Xti'^>'>'>'l/»T-fij^$n/-cgllS^ 

[0 0 1 3] Y « 7 x-b^SSfcfiitf v/V;bS 
^^■To ^Jx.tf. p-7x-U>'S. iii-7x:^U'>'S. o- 
7xXP>'S, (:;i;'>"y-2,4- 'J-<)]/m. tfU->*>-2.5 

- i?-r;i/S, e'ji7>-3.5- i/v^va^H, ffiii<07x 

X b j/g t tr ij >' v^i' ;l/S^ffl 1/ ^ 5 c i: iJ^X t . 
»Sb<«, p-7xx^>'S, m-7xx^ya. %fc\.t 
tr'J->*y-2.5- i?i';l/a*fflv^5i:i:*^-ptS„ if'Ji/' 
y-2,5- ■J/V;l'S*ffl(.^-S.^^. t!'Ji^'>'CD2-{u$/c(4 

5-fi(Di/-'-fn©(aEtc-cooR'T'S^snsa*^K«ibTv 

CO 0 1 4] *!^W©<k^^»(i:ii, iSftipffiSfetiJia 

{>tMA^^fni.« gSf#Dlfii:bT«, ffl^«gb<{4 
*{b7j<^^ifi*if©ffiKia. X«p- h;l/xyx;V4-x>|g 

R'AVK^Il^^^xtli^JCfl^fiSc^tl. f-h'J-i^Affi, * 
(O^mm. 7>^-x«>Aie, X«h'Jxf-;l/75y«g 

b < fix^f y -;i7 5 ym.En^Wu' 5 vifija if^ffl 

[0 0 15] *ltWcDiS(II)©<k^i|!^T'tt, R5&W*^ 

ii!S:SB^aT'*5ti^{c«. ^ne.*^ffl^^s)^sgii 

^A^^^^^fc^So ±t20ie(ii)fcfei,^TX ^^ty? 
««*¥Stfi^b/-c*l^(c> RSXfiR'Ct^-rnA^^ffl 

f /■c{*2<iW±®^^K«^#-r5«^*^^SA\ CCD 

j;^^^5^j^^{cacJ<ffi3ico^^att«c, jt^^stti* 

<>/'7Xrlx;i-Stt{*. ->*7Xf-l'*Stt#©ffijt(D® 
fc. jS8l{l:^1%xaiSO}g^©{b^!aoft«07j<fptix 
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[0 0 16] ±$E-m^{i) r^TTs-^n^i^mmit^^ 

(Ovt>s ttf^L^i^it'tmtLXs 4-[5H-2,3-(2.5- z^^ 
f-Jl-Z .5- ) -5-^ ^;l/v^^ W[b .e] [1 .4] i/7 

-l?ey-n->i';i/) (Hxeoo) ; 4-[5H-2.3-iyW 

T'O fcr;l/-5- ;?<^;l/S/*^ [b .e] [l .4] v^7-etf V-ll- 

(HX610) ; 4-[5H-2-tert- yf*;l/-5- ^ 
^;Vi/"-^>V"lb.e]li .41v^7-lftf>.li->i';l/] $mS^ 
(HX511) ; 4-[5H-3.4-(l,4- ZT^ y)-5-?^f')li/^>V io 
[b.e][l,4]i:^7-lfey-ll--r;V] ^SSK (HX545):4- 
[5H-2.3-(2.5- y^^;V-2.5- ^4^-9*7 ) -5- ^f-;l/-8- 

- hn>;-^y^/[b,e][i.4] v^7-tf ey-ii--r;i/i 

(HX531) ; 4-[2.3-(2.5-v^^'^;l/-2.5- ^4^^^/) 

s/*^yy[b.f]ii.4];i-+'9-^fbry-ii-i';i/] smsK 

(HX620) ; 4-[2.3-(2.5-i/Vf-;l/-2.5- 

yy[b,f][l .4]f-74fe>-U->r;l/] {HX63 

0) ; 5-[5H-2.3-(2.5- i/ ?^=^;l-2 .5- ^:^-9-/).5-P<^ 

;l/v/^^yy*[b.e][i.4]v^7"tfify-ii-^;l/]-2-tru 

6-[5H-2.3-(2.5- i/^f';l/-2.5- ^4=- -9* 20 
y).5.p<^;V>/><>>/[b ,e][l,4]i/*7-tflf>'-ll--r;L']- 
3-trU>^>;^;l/^'KVK : 4-[2.3-(2.5-i^P<^;l/-2.5- ^ 

+-9-/) v^-^yy[b.ei 7-ifev-ii-^;i/] 
(HX640) ; Rl/±IS§{t^%<ofail57;l/+;l/xX'r;l/. 

4-[5H-2.3-(2.5-S^:?«^;l/-2,5- ^^^y)-5-)^9 

jli/^yV[b .e] [1 .4] v^7'if tf>-ii--f;l/] ^yyx- 
[0 0 17] ±IB-ll5^(II)TvT^*n^*580^O{t^ 

XUVS, X -NR7--efe^o Bzl (i^Vi^yVK?:^ 
L. 7-Me, 8-Et. 8-i-Pro RU 9-t-Bu J&ifOS^fi. 

^n^-'n. s ( 1 1) T'^> ^ n i> ft^ti w -ffifc p< ^;i/S. 

rt- 7f';l/ffi*^ll^Lrt^S(:i:«r^-ro ^fc 7-(c 

H2)4-8 Stf 7-C(CH3)2CH2CH2C(CH3)2-8 ^if^O^TS 

t^. en^'n> ^(ii)T^x^n^fb^t&o7-ffli:8-ffit 

/)"^-(CH2)i -Stf-C(CIl3)2CH2CH2C(CH3)2 -TSS^^tlTl^ 40 

[0 0 18] 
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[1.3- i^'b Kd-7.8-(2.5-v^^^;1/-2.5- ^^^/).2- 
(HX800) ; 4-11.3- KO -7. 8-(2.5->^^^;l/-2 .5- 

^+-ti-y)-i-><^;i/-2- ;i-+y-2H.i .4-^yyv?7-etf 
y-5- -r;l/]-$S§K (HX801) : 4-[3(S)-p<^;l/-i .3- 

'>*fc KD-7.8-(2,5->^'><f-;l/-2.5- ^+-9"/) -2-;l'4^V 
-2H-1.4-^yV>^7€l:fy-5- -I'/l/J-SSSK (HX81 
0): 4-11.3- v^t: Kn-7.8-(2.5-S^yf-;V-2.5- 

y)-i--rvyut!;i/-2- :t^y-2H-l .4-^yy>^7-tfif 

-r;V]-$BSK (HX803) :4.[1- ^Vi/^U-l .3- 

s^t: KD-7.8-(2.5-^^;?<^;V-2.5' ^++^y)-2-:i-+y 




HX800 



10 

-2H-1.4-^yy>^'7-lftfy-5- -Y^l/l-SmSK (HX80 
5) ; S:t/4-[3(S)-^yy;l/-i .3- i/b Ku-7.8-(2.5-f:/ 
;<f-;l/-2.5- ^+-»t/)-2-*+y-2H-l .4-^>y>^7-lf 

(HX850) ±12^(1:^ 
*^Ofg«67;I/^;l/xXx;V. »S L < fi^^;l/xXT;l/ 
HX800 ti:ov>T«. 4-[i .3->^*b Fp 

-7.8-(2.5->^^f-;V-2,5- ^+'9'y)-2-*+y-2H-1.4- 

[00 2 0] 
10 [ft 6] 



COOH 




HX801 HX810 




[0 0 2 1 ] jca#*ns«Ff LvMt^ 

tlT^^HXeOO, HX610. HX511. HX531 , Rlf HX545tCO 
0. HX801. Rlf HX850*COl/^T. |nie!tCi!lifi:^}£0-<?IJ 



COOH 




HX8QS HX850 

[0 0 2 2] 

[fb?] 
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40 



SO 
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HX801 




[0 0 2 9] :^mmit^mt. mnrntxy^/^ y 

LTWIiS^fti^ffl, «BBaii5i(Sjtf^ffl. RD'^^«i#f^ 
[0 0 3 0] l.^A^:5:5l^^oaiSf<:j6lig-r«t)ltT'«% 

^*-r^±f2{k-&tl (M^l<i. 4-[(5.6,7.8-tetrahydro 30 
- 5 , 5 , 8 , 8 - te trame thy 1 - 2 - naph tha leny 1 ) ca rbanoy 1 ] benz 
oic acid: AmSO^if) ^ifOUf-y-f K^tf ^» 5 :^A>; 

[0 0 3 1] ^tz. *5gf^o<t^fi> b^yi'K=Sr± 
tcKic ??S-r S y vigo{^ffl;Srtg3fi1- «. <o 

— (Evans, R.M.. Science. 240. p. 889. 1988) KM't 
[0 0 3 2] *|gW<0{l:^iI^)t>^6^:5ES^tt, ^-nSi* 



KAgij, )^mm. mm. mmm. ^v-L,m. RD'as 
[0 0 3 3] ±B<Dmmfmmit. ^m^(f3. mm^ffj 

i,cVf^Lr)Zmi}aV!iima^xmi&t^ctfi''X'^^o « 
a^w, mm'^mi^Hf^Lo^mtnvaomtLxi.i. m 
mmm. mmm^ji^^LmmmmL m-^m. mR 
m. 6^, ^mm. mm. mmmtsu^^ 

L'mmmms m^itm. pmmm. ^^itm. ma 

CO 0 3 4] :^^m(Dmm<Dmmmim^-^ti-r. 

mt^^m<D\mf^^m\^xv=f-y-( vnifm^mm. 

iSPe:-^<0ii-&fCl4figA-Bfe^c») 0.01 -l.OOOmgg 

h hx^tsmMt^mnnmrnt^mmt^^-^^m. 

[0 0 3 5] 
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C0 0 3 6l<?IJl :4-[5H-2.3-(2,5- >^;?<^;l/-2 ,5- ^ 
+-9-y)-5-^^;l/y^yy[b.e][1.4]>^7-l?tf>.ll->r 

smsBg moo)<omm 

6-:/n't-1.2.3.4- Th^H Kn-1.1.4.4- Th5>«^ 
ylz-f 2.30 g(8.61 mmol) , o- — hnT— U V 

4 .30 g (31 .2 mmol) . K2CO3 4 .30 g (31 .2 mmol) . Cul 

347 fflg (C + S/l^y 40 ral^inx.v 24^Kj!jP^^fiilL 10 

A^^DVhy^7^- (AcOEt :n-^4^-»t ^=1 :50) T'ffiS 
Lfco ^+'9->J:DSSgB^0LT{t-&1^1*t#fc(2.33 g. 
84%) o 

'H-NMR CDCh 9.49(s, IH) . 8.20(dd, IH. 8.4Hz. 1 .5H 
z) . 7.33(d, 2H. 8.4Hz) . 7.20(dd. IH. 8.8Hz, 1 .IH 
z). 7J8(d. IH. 2.2Hz). 7.04(dd. IH. 8.4Hz, 2.2H 
z) . 6.73(m. IH) . 1 .71 (s. 4H) . 1 .30(s. 6H) . 1 .28(s. 

6H) 

[0 0 3 7] NaH (60% in oil) 246 mg (6.16 mmol. 1 . 20 

5 eq) ^n-^+-9-VTi5tl\ ^jf^-tir/co it^V!d I 1.3 
3 g (4.10 mmol) ^ 30 mlCODMF lCf§mLTl}U?L. 

T^o^mmnLTco cou-^mz chsi o.si mi (8.20 

mmol) ^bU^X 3m?SmWLrZo SiSf«^^J<7KtC&tJ'T 

t^Lx^mLfco mm^mf£mL. m^nrcm&^i^ 

Vtl^j\yi^'7h^U^hy^y'^- (AcOEtin-^^lfV 
=l:40)T'fSi!iU ft^tl2^t#/c (1,39 g. 100%) o 
'H-NMR CDC13 7.81(dd. IH. 8.1Hz, 1 .5Hz) , 7.53(m. 1 
H), 7.34(dd, IH. 8.1Hz. 1 .5Hz) , 7.19(m, IH) . 7.14 3o 
(d. IH, 8.4Hz). 6.67(d. IH. 2.6Hz). 6.61(dd.lH. 8. 
4Hz. 2.6Hz). 3.29(s. 3H) . 1.63(s. 4H) . 1.23(s. 6 
H). 1.18(s. 6H) 

[0 0 3 8] it^^2 1.41 g (4.17 mmol) ^7)< 20 ml 
RXSx.^/-JlAO ml (c!i?iL. SffiK 6.0 ml ^/jflx 

tzo c(om^mc§m 2.2 g^m^Tzo^mtmi&mL 
mL. mm^mE'S^Lxit^v^s^mrc (i.25g.99 

%)o 40 

'H-NMR CDCh 7.11(d. IH . 8.8Hz). 7.06(m. 2H) . 6.81 
(dd. IH. 8.1Hz. 1.5Hz). 6.75(m. IH) . 6.61 (d. IH. 
2.6Hz). 6.44(dd. IH. 8.4Hz. 2. 6Hz). 3 .82(brs .211) . 
3.18(s. 3H). 1.65(s. 4H) . 1.23(s. 6H) . 1.23(s. 6H) 
[0 0 3 9] {t:'&1%3 1 .25 g (4.06 mmol) ^l^jS^V 
-lf> 25 mUcmmL. 0.5ml ^ftP^fCo rU 

7^;l/K^r/p<f-;l/xXT-;l/^^n^'YK 966 mg (4.87 

mmol) ^tu^xm^xis^rmwLtio s.jtmc7k7KR 
icmm^mES^Lxm^^vis 2.10 g mtco so 
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y;l/^^A^DV (AcOEt :n-'^+1t>=l:2 

Q)xmmLxit^^ 4 ^rntzd. 72 g. 90%) o 

'H-NMR CDCh 8.57(dd. IH. 8.1Hz. 1 .5Hz) . 8.45(s. I 
H). 7.99(d. 2H. 8.8Hz). 7.45(d, 2H. 8.8Hz). 7.32 
(m. IH). 7. 18-7. 26 (m. 2H) . 6.68(d. IH . 2.6Hz).6.60 
(dd. IH. 8.4Hz. 2.6Hz). 3.93(s. 3H) . 3.31(s. 3H) . 
1.64(s. 4H). 1.24(s. 6H) . 1.16(s. 6H) 
[0 0 4 0] {t^tl4 1.72 g (3.65 mmol) {C^VV> 

K 15.8 g ^iiu^x novx2^mio^mnLrzo sje 
mc7i<i^i}\}^xi/^a/v:;^^>xi^mL. ^fisie^taa 
^^yHx'mLtco mm^mEW^Lxm^ti^mm^ 

^i^Ltzik. v^U*y;l/:^^A^DV^y^7>r- (Ac 
0Et;n.^4-9->=l mX^mL:^mn(Oit^V!d (fk^ft 
5 : 4-[5H-5- ><5^;l/-7.8-(2.5-i/p<^;l/-2.5- 

^+•9-7) v^^Wlb.e] >^7-lft?>-10-^;I/l 
X-h) :^mrc (1.41 g. 86%)o m.p.238 X: 
•H-NMR CDCh 8.07(d. 2H. 8 .8Hz) . 7.88(d, 2H , 8.4H 
z). 7.31 (dd. IH. 7.7Hz,1.8Hz). 7.15(m, IH) . 7.09 
(m. IH). 6.98(dd. IH, 6.6Hz. 1 .8Hz) . 6.92(s. IH) . 
6.87(s. IH). 3.95(s. 3H) , 3.26(s. 3H) . l,63(m. 4 
H). 1.32(s. 3H). 1.26(s. 3H) . 1.12(s. 3H) . 1.04(s. 
3H) 

Anal. Calc. for C30H32N2O2 C:79.61. H:7.13. N:6.1 
9: Found C:79.56, H;7.27. N:6.12 
[0 0 4 1] it^VS5 43 mg (0.095 mmol) ^rX^^?/- 
;l/ 4 ml RlS 2N NaOH 1 .5 ml (CiSSb. SMT* 1 f^m 
mmnLfZo K/£JS^2N HClTpH=2(Cll|^UfctS> 
^ujl^^yxmH^Ltco #ffim7K §&fPdm7j<T^i5t 

f^LX:^^mcoi\:^V^ mm^mrc (it^me. 37. im 

g. 89%) o m.p.282 ^^C 

•H-NMR CDCh 8.15(d. 2H. 8.4Hz). 7.91(d. 2H. 8.4H 
z). 7.33(dd. IH. 7 .7Hz,l .5Hz) . 7.15(m. IH) , 7.09 
(m, IH) . 6.98(dd. IH. 7 .7Hz . 1 .IHz) , 6.93(s, IH) . 
6.88(s. IH). 3.27(s. 3H) . 1.62(m. 4H) . 1.32(s. 3 
H). 1.27(s. 3H), 1.13(s. 3H) . 1.05(s. 3H) 
MS M' 438 

Anal. Calc. for C29H30N2O2 C:79.42. H:6.89. N:6.3 
9; Found C:79.12, H:7.15. N:6.25 
[0 0 4 2] fl?lj2 : 4-[5H-2.3-S^W:^Otr;V-5- 

(HX610)<OSi3fi 

3.4.i^Yyyntr;l/7xy y 107 mg(0.60 mmol). o-3 
-KxhD^V-tfy 180 mg (0.72 mmol). K2CO3 83 mg 
(0.60 mmol) . RU Cul 34 mg^^i/\yy 5 ml tCSOK. 

x\mnmmm\.tco METtc^^^^uy^g^t. s 

at5:i^»;:dy7l/*7Ai^PVhi^'77^- (Ac0Et:n-^ 
+-9'>'=l:50)T»i!itTft;^?&7«:t#/'c(59 mg. 33%) 

o 

'H-NMR CDCh 9.50(s. IH) . 8.20(dd. IH. 8.4Hz. 1 .5H 
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nm^i 0-599 5 1 



25 

z). 7.40(m. IH). 7.29(d. IH . 8.1Hz). 7.20(dd. IH. 
8.8Hz. l.lHz). 7.13(d. IH. 2.2Hz). 7.08(dd.lH. 8.4 
Hz. 2.2Hz). 6,73(iD. IH) . 3.27{m. 2H) . l,25(m. 12H) 
[0 0 4 3] NaH (60% in oil) 16 mg (0.40 mmol. 2 e 
q)^n-^^'^yvm\ ^j®*-y:/Co it^^l 58 mg 
(0.20 miDol)^5 m\(D DMFtCrg» tTJjP^, SjgT'SO^J' 
mikWLrzo CiOm^McCmi 0.04 mi (O.eO mmol)* 

g. 93%)o 

»H-NMR CDCb 7.81(dd. IH, 8.1Hz. 1 .5Hz) . 7.53(m, 1 

H) . 7.34(dd. IH, 8.1Hz. 1 .5Hz) . 7.18(ni. IH) . 7.10 
(d. IH. 9.2Hz), 6.62(m. 2H) . 3.31 (s. 3H) . 3.17(sep 
tet. 2H), I.19(d, 6H. 7,0Hz). I.14(d, 6H . 7.0Hz) 

[0 0 4 4] it^mS 52.5 mg (0.17 mmol)*7j< 2 ml 
&Q'X^/-;l/ 4 ml icmMLXm^f^ 0.5 ml ^tU^ 

tzo sm 200 mg muKTzomtummmLrco s^sffi 
^^m^^^E'MiLTit^^9%mrc (40.0 mg. 84%)o 

^H-NMR CDCb 7.07(m. 3H) . 6.82(dd. IH. 7.7Hz. 1 .5H 

z). 6.76(m. IH). 6.59(d, IH . 2.9Hz). 6.46(dd. IH. 
8,4Hz. 2.6Hz). 3.84(brs. 2H) , 3.20(s, 3H) . 3,18(m, 
2H). 1.19(m. 12H) 

[0 0 4 5] ft^tlQ 39 mg (0.14 mmo\)%^m^y^ 
y 5 ml tC?§^L. \i^)-yy 0.1 ml ^ftP^/Co tU7 
^?;l/it^/p<^;l/xx-r;bi'n'^-f F 36 mg (0.18 mmo 

I) «:ftO:^TgraT'3^fflJg^L/'Co WmK%iVJkX3^ 

?gig*®£LTf#e>n/cffl4^Jt^(67.3 mg) «:t^/co 
U fi ^)\/ti ^A^PVhi7'^7^- (AcOE t :n-.^+-»t V 
=1 :20)T*WgitTfb'&1^10Srt#/'c(44.4 mg. 71%)o 
'H-NMR CDCb 8.58(d. IH . 9.5Hz). 8.47(m. IH) . 7.98 
(d. 2H. 8.4Hz). 7.46(d. 2H . 8.4Hz). 7.32(m. IH) . 
7.22(m, 2H). 7.15(d. IH. 8,4Hz). 6.66(d. 1H.2.9H 
z). 6.60(dd. IH. 8.4Hz 2.6Hz) . 3.93(s. 3H) . 3.31 
(s. 3H). 3.21 (septet. 2H) . 1.20(d. 6H. 6 .6Hz) . 1.1 
3(d. 6H. 7.0Hz) 
[0 0 4 6] fk'&tllO 44 mg (0.10 mmol)(C4<y U 40 

1.2 g%ftnx.Ti2o x:TmMJ$Lfco Wi^mz^iv^^ 

f^SLfcfS. S/iJ;(7y;l/:^^A^avh^'^7^- (Ac 
?5?111: 4-(5H-5- ^^;l/-7,8- v^-rvyntr^l/i; 

^y7[b.e] v^T-tftfy-io-fyi/] ^yv^x-h) 

/c(19.2 mg. 45%)o 

' H-NMR CDCb 8.07(d. 2H. 8.8Hz). 7.87(d. 2H. 8.4H 
z). 7.31(dd. IH. 7.7Hz.l.8Hz). 7.15(m. IH) . 7.08 50 
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(m. IH), 6.98(ra. IH) . 6.99(s, IH) . 6.97(s. IH) , 3. 
95(s. 3H). 3.27(s. 3H) . 3.23{m. IH) . 3.l3(m. IH) . 
1.28(d. 3H, 6. GHz). 1.26(d. 3H. 7.0Hz). 1.08(d. 3 

H. 7.0Hz). 1.01(d. 3H, 7.0Hz) 

[0 0 4 7] fb^l^ll 18 mg (0.043 mmol) ^X^/- 
71/ 2 ml TkX} 2N NaOH 1 ml (C!i?SL. ^fiTM05i^jgj$ 
Lfco 2N NClTpH=2{cOTLfctg. SjS?K*>?^'n/l/>< 

m HX610 {it^lZ) *i#/c(15.6 mg. 88%)o Xi$?/- 

j]^-7i<.(om^m^^nf^^Lx 10,5 mgc)ttfif*?r» 

tco m .p .263 

^H-NMR CDCb 8.14(d. 2H . 8 .8Hz) . 7.91(d, 2H. 8.4H 
z). 7.32(dd. IH. 7 .7Hz .1 .8Hz) . 7.16(m. IH) . 7.10 
(m. IH), 6.99(dd. IH. 8.1Hz. l.lHz). 6.90(s. IH) , 
6.83(s. IH). 3.28(s, 3H) . 3.24(ra. IH) . 3.14(m. 1 
H). 1.28(d. 3H. 7.0Hz). 1.23(d. 3H. 6.6Hz), 1.10 
(d. 3H. 7.0Hz). 1.02(d. 3H. 7.0Hz) 
Anal. Calc. for C27H28N2O2 C:78.61. H:6.84. N:6.7 
9: Found C:78.36. H:6.92. N:6.67 

[0 0 4 8] mS : 4-[5H-2-tert- ^^^Jl-S- ^^)Wy 
^VV^[b.e][1.4]S^7-lfey-ll-^7l/] gmSK (HX51 

o-3-KxhD--<V-tfy 1.25 g (5.0 mfflol)tC4-tert- 
7^;l/7xiJV 761 mg (5.1 mmol). K2CO3 697 (5.1 m 
mol). Cul 95 mg . Rlfo-=^i/Uy 10 ml^ftPX.. 150 

Fi^'7 7^-(Ac0Et:n. ^4-1t>=l AO)XnmLXit'^ 
*!!ll3?:f#fc (529.1 mg. 39%) o 

1 H-NMR CDCb 9.48(s. IH) . 8.20(dd. IH. 8.4Hz. 1 .5H 
z). 7.43(d, 2H, 8.8Hz). 7.35(m. IH) . 7.22(m. 3H) . 
6.76(m. IH) . 1 .35(s. 9H) 
[0 0 4 9] NaH (60% in oil) 73 mg (1 .82 mmol)*^ 
^-^yXm^^^LX^mbrzo l mlODMP ^SrNaH iCtU^X 
fe^. ^(Ommmcit^m^ 241 .7 mg (0.895ramol) 

5ml ODMF ifcmmLxtu^rzo Mf^xzQ^mmnL 

/ctgtC3»i7ft;P^^;V 0.18 ml(2.78 mmol. 3 eq)^j]UK 

x3^mmnLrco SiE?s^*7i<tc&ttTi/'^npp<^ 
yxmmL. ^mm^7mxsmm^m7kxm»L. 
mcm&m^s&Lxit^mlA&^k(2A5.2 mg. 97%) o 

'H-NMR CDCb 7.83(dd. IH. 8.1Hz, 1 .5Hz) , 7.57(m. l 
H). 7.36(dd. IH. 8.1Hz. 1 .5Hz) . 7.22(d. 2H. 8.8H 
z). 6.70(d. 2H. 9,2Hz). 3.29(s. 3H) . 1.27(s. 9H) 
[0 0 5 0] ft^t&14 240 mg (0.845 mmol)tC7j< 4 ml 
, X^/-;l/ 8 ml RXf&im 406 mg ^hUPL. 

I. 0 ml mu^x 20 ^rmmMmLfco ^js^mmm 

84.6 mg. 86%) o 

•H-NMR CDCb 7.22(d. 2H. 8.8Hz). 7.08(m. IH) . 7.04 
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(dd. IH. 8.1Hz. 1.5Hz). 6.82(dd. IH. 77Hz. 1 .5H 
z). 6.77(m. IH). 6.61(d, 2H. 8.8Hz), 3.83 (brs. 2 
H) . 3.20(s. 3H) . 1 .28(s. 9H) 
[00 5 1] it-^mS 174 rng (0.685 mmoI)*|£J^^V 
7 ml (CjglPfL. O.lml (1.25 mmol) ^ 

63 rag (0.823 minol)?rjta^TgST* 2^Ml55^^j?L 

tBL. Wfilffl^^tlfS. rSiS^MESSbT 320.1 mg 
O)|a^^?%l^f#/co c:c04^%^>^'J:^y;l/;^^Ai^D io 
V hy'5'7^-(AcOEt:n- ^+1ty=l :20)T*«S<tT{t: 
'&^16^t#/c(206.7 mg. 73%) o 

^H-NMR CDC13 8.60(d. IH . 7.0Hz). 8.57(s. IH) . 8.00 
(d, 2H. 8.4Hz). 7.53(d, 2H. 8.4Hz), 7.33(m. IH) . 
7.28(d. 2H, 8.8Hz), 7.21 (m. 2H) , 6.72(d. 2H,8.8H 
z). 3.93(s. 3H). 3.28(s. 3H) . 1.29(s. 9H) 
[0 0 5 2] fk^ttie 202.6 mg (0.487 mmol)tC3j^U U 

ym 2.5 g^m^T mx:x*2mmmnLrco 

u u ym 2 .0 g^muLx 1 mmmnLTco SiSrstczk 

LTffl^^*^ 164.9 mg *ff/co C (Om^f^i^^ iy 'J tl 
y;l/:^5Ai^nV h i'^-7 7^'-(AcOEt:n- ^+1ty=l :4 
0-^1:20) T«©L. f#?>nfc«iatf^^?)tCi/U;^7y 
;l/;^^i^i7n'Vhy-^7-r - (AcOEt :n- y=l :20) 

vmmLxit^m7^mc(22.o mg, n%)o 

iR-NMR CDCb 8.08(d. 2H. 8.4Hz). 7.86(d, 2H. 8.4H 

z), 7.42(dd. IH. 8 .4Hz ,2 .2Hz) . 7.32(dd, IH, 7.7Hz, 
1.8Hz). 7.15(m. IH) . 7.09(m. IH) . 6.98(m, 3H) . 3. 

95(s. 3H). 3.26(s, 3H) . 1.18(s, 9H) 
[0 0 5 3] fb^^n 20.1 mg (0.05 mmol)(C 2N NaOH 30 
1.0 ml StfX^y-;l/ 2.0 ml ^tU^X SmmiS^W. 

nttco Rmic 2N mm^tuKxmmcLtcik. 

: ^^/-;V=2O:l)TttiaLT*580a6Dfl:^!|*r HX5 
11 {\\L^%\%) ^?#fc(16.5 mg. 85%)o X^f/-;l/-7)C 

(j^m^%t^^^^^^\.xim^m%tz.o m.p.249 r 

•H-NMR CDCb 8.14(d. 2H . 8.4Hz). 7.90(d. 2H. 8.4H 

z). 7.43(dd. IH, 8 .4Hz.2 .2Hz) . 7.32(dd. IH. 7.7Hz. 40 

1.8Hz). 7.15(m. IH) , 7.09(m. IH) . 6.98(m. 3H) . 3. 
26(s. 3H). 1.19(s. 9H) 

Anal. Calc. For C25 Ihi N2O2 C:78.10. H:6.29. N:7.2 
9: Found C:77.92, H:6.40. N:7.13 
[0 0 5 4] <^J4 : 4-[5H-2.3-(2.5- i:/^^;l/-2.5- ^ 

+^t/)-5-^^;^-8- xhni;?^yV"[b.ei [1.4] >^7 

■etr^-ll-^;!/] SSffffi (HX531)OS(ii 
fb^?%15 (HX600 c0^f';l/XXr;I/i*) 102 rag (0.226 
mmol) ^m&^ 5 mUC?g»L. )X^nTT' KNO3 36.5 mg 
(6.36 mmol) ^rilP^fCc X^Wk. K^WL^%7YXCi> 50 
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3ffi^fi£1^ 102 mg ^ii/co C(DffiifiX%l?:>^U*y;l/;^ 
7i^i^UVhi#'^7>r - (AcOEt :n- '^+'9' :20) T*W 
m.XWL^'^V^^m^ (19.3 mg. 17%) o 
^H-NMR CDCb 8.14(d. IH. 2 .6Hz) , 8.11(d. 2H, 8.8H 
z). 8.01(dd. IH, 8.8Hz.2.6Hz). 7.89(d, IH. 8.8Hz). 

6.93(s. IH). 6.91 (s.lH). 3.97(s.3H). 3,32(s. 3H) . 

1.66(m. 4H). 1.32(s. 3H) . 1.28(s. 3H) . 1.14(s. 3 

H) . 1.07(s, 3H) 

[0 0 5 5] fb'&^ig 17.3 mg (0.035 mmol) \C 2N Na 
OH 1.0 ml StfX^y-71/ 2.0 ml^iD^T905i'F^^S 
TJiJ^L/co mMni 2N HCl T^tttcLfdS. 'J'^U 
n^^VTlfttiiLfco *1iffi%7j<SLCftS^aftiS7K-eiJti^ 
Wmk\tm.n:mK'^^\.Xim^mVc^m HX531 

(ft^!a20) ^f#/c(15.0 mg. 89%)o X^y~;l/-7KO 
ig^?«5*^6S^B^BLT«Sif*%l#/Co m.p.300 rJ^:<± 
^H-NMR CDCb 8.15(m, 3H) . 8.01 (dd. IH. 8.8Hz. 2.6H.r 
z). 7.90(d. 2H. 7.3Hz). 7.00(d. IH. 9.2Hz), 6.93 
(s, IH). 6.92(s. IH). 3.31 (s. 3H) , 1.65(m. 4H) . 1. 
32(s. 3H). 1.27(s, 3H) . 1.14(s. 3H) . 1.07(s. 3H) 
Anal. Calc. for C29H29N3O4 C:72.03. H:6.04. N:8.6 
9; Found C:71 .89. H:6.25. N:8.54 

[0 0 5 6] ^J5 : 4-[5H-3.4-(1.4- 7"^?y)-5-^9';I/ 

'J^y^/\h,^\\\AYJT^My-\\-^M ^BSK (hx 

545)OiS!ig 

5.6.7 .8-rh^b FD-1- :^7f-;l/7^y 1.83 g (12. 
43 mmol). o-3— Kx h D^y-tr > 3.1 g (12.43 ramo 

I) . K2CO3 1.72 g (12.43 mmol) . mS Cul 217 mg 
\Z^i/\yy 40 ml^iP^. IS^raiD^aiaSKb/Co 
y^WSM^ LT^# ^ ntzl&Wt V/ U ;^ ^ ^ u 
-7 hy^7-f "-(Ac0Et:n- ^^i^-^^l :50)T«iKLTft: 
^tl21*t9fc (736 mg, 22%)o 

•H-NMR CDCb 9.30(s, IH) . 8.20(dd. IH. 8.8Hz. 1 .5H 
z). 7.32(m. IH). 7.l5(m. 2H) , 7.04(d. IH . 7.3Hz). 
6.90(dd. IH. 8.4Hz. l.lHz). 6.72(m. IH) . 2.83(m. 2 
H) , 2.64(m. 2H) . 1 .79(m. 4H) 

[0 0 5 7] NaH (60% in oil) 114 mg (2.84 mmol. 2 
eq) n:^^^yX'm\.X^^\.tz, fb^fcl 381 mg 
(1.42 mmol) «r 8 ml ODMF tC?S«LTftPX. giSTMS 

5^m}$Lfco ctDri'g'WiiH'^ft^f';^ 0.37 mi (5. 

68 mmol)^j!in^T3^H305^M}$Lfc:o 

mxv^xxu:^^yxm^\.. Mwmm^\.rd^. 

U;^y;l/;d^A^7nvhy^7>r-(AcOEt:n- ^^"^y 

-1:100) xmrnx.. ^?>tc»enfcft:^tJ3^7}<Rt/iafp 
^ifi7icTi5t}tL. mmz,^m:m^\.x\t^ii'^% 

fz (293 mg. 73%) o 

'H-NMR CDCb 7.67(dd. IH. 8.1Hz. 1 .8Hz) , 7.34(m. 1 
H). 7.08(t. IH. 7.7Hz). 6.97(d. IH. 7.3Hz). 6.86 
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(m, 3H). 3.16(s, 3H) . 2.81(m. 2H) . 2.57(m. 2H) . 1. 
76 (m. 4H) 

[0 0 5 8] it-^mz 101 ,6 mg (0.36 ininol) *7i< 2 m 

1 fcj:tfx5fy-;i/ 6 ml (om^mcmmL. 

0.5 ml ^IjU^Tco COm^mcmi 201 rag ^tU^X 

10 wmmMiiMLrzo s,^^mmmLxmB^m 

23^?#/c:(81 .1 mg. 89%) o 

'H-NMRCDCb 7.13(t. IH, 7.7Hz). 7.03{d. IH. 7.3H io 
z). 6.93(01. IH), 6.83(d. IH, 7.0Hz). 6.75(dd. IH. 
7.7Hz. l.lHz). 6.64(m. 2H) . 3.96(brs. 2H) . 3.05(s. 
3H). 2.76(m. 2H) . 2.15(ni. 2H) . 1.65(m. 4H) 
[0 0 5 9] fl:^^^23 81 mg (0.32 mmol)^$EJ^-<y-tf 
y 5 ml IfCfSmL. \^^)i/y 0.1 ml ^riOxfCo C(D}§ 
JSti:rU7:$?;l/^^y^f-;l/x7.x;l/^n^>i' H 79.6 
mg (0.40 mmol)«:*n;^. gfiTl6^P^iS}¥L/Ce S/SJK 
tc*7j<Rtf#fflK?:iP^TK8x^;l/Ti4taL. 

U:^y;^;^^i^^UVh^*^7^-(AcOEt:n- ^^^-^-^ 20 
=1:20 ->1;10) T^)|iSiLTit^t^24^t#fc (1 13 .9 rag. 8 
6%) o 

'H-NMR CDCb 8.45(s. IH) . 8.36(d. IH. 7JHz). 8.09 
(d. 2H. 8.1Hz), 7.68(d. 2H. 8.4Hz). 7.13(ra, 3H) , 
6.99(dd. IH. 8.1Hz. 1 .5Hz) . 6.96(d. IH. 7.3Hz). 6. 
91 (d. IH. 7.7Hz) . 3.96(s. 3H) , 3.10(s. 3H) , 2.73 
(m. 2H). 2.31(ra. 2H) , 1.60(m. 2H) . 1.51(m. 2H) 
[0 0 6 0] {b^fc4 113 mg (0.273 mmol)tC4<U 'J V 

K 1 .83 g ^Aa^. 130 1 nmmnx^fco s/sffitc 

^•9-y=l:40 ^1:20) xmmLXVc^mi^n:%fz{i^l 

mg, 63%) o 

'H-NMR CDCI3 8.10(d. 2H. 8 .8Hz) . 7,91 (d, 2H. 8.4H 
z). 7.40(dd. IH, 8.1Hz.2.2Hz) . 7.25(m, IH) , 7.20 
(m. 2H). 6.89(d, IH . 8.1Hz), 6.82(d. IH , 8.1Hz). 
3.95(s, 3H). 3.06(s. 3H) . 3.02(ra. 2H). 2.78(m,2 
H). 1.95(m, IH). 1.85(m. IH) . 1.75(m. 2H) 

[006 1] fk^25 66.3 mg (0.167 mmol) fC 2N Na 40 
OH 2.0 ml StJFx^?y-;l/ 5.0 ml^ftP^T 1 ^Hl5^> 

asTiai^Lfco s/SfS^ 2N Hci xmm^Lftim'j 
jjErf^L/co ^mk\zmm^m£'SiiLx:^^v^(Dit^m 

HX545 (f[:^*^26) ^?#/c(60,7 mg. 95%)o X^/-;l/ 

-ymu^mt-^-n^^H\.xmmwmmco m.p.273 x. 

»H-NMR CDCb 8.17(d. 2H. 8 .8Hz) . 7.95(d. 2H . 8.4H 
z). 7.42(dd. IH. 7 .7Hz .1 .8Hz) . 7.22(m. 3H) . 6.91 
(d. IH. 8.1Hz). 6.83(d. IH. 8.1Hz). 3.07(s. 3H) . 
3.02(m, 2H). 2.80(m. 2H) , 1.95(m, 2H) . 1.84(m, 2 so 
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H). 1.75(m. 4H) 

Anal. Calc. for CzsHzzNzOz C:78.51. H:5.80. N:7.3 
2; Found C:78.32. H:5.83. N:7.13 
[0 0 6 2] CT6 :4-[2.3-(2,5-i^P<^;l/-2.5- ^+-9- 

y) v^-^:/y[b.f][i.4]:t+it'tft?y-ii-><;i/] 

m (HX620)(O$!ijI 

5.6,7 .8-Th5ll Ka-5.5.8.8- xh5^^;l/-2- 
;l/ 97 mg (0.475mmol) ^ o-i^ ODX h o^V-if > 

77 mg (0.48 mmol). Rlf-MM{tti ^) L. 27mg (0.48 m 
mol)tC DMSO 5 ml^in^. 90X:T17^K305^Jg}?L/c:o 
K^mKi^. V^uu:^^y^ mSWm. 1 ml «:j!ra 
^> W«Sffi^f&ifeKStfftia7j<TiftJ^L/co 
(i^MiI®£bT)fI^^% 139.7 mg ^ff/Co CCOffl^ 
U :^ y^V;^ ^ A ^ n V h ^7 ^ 7 >r - (AcOEt :n- 
^^■9-V-l:30)T*tt^LT. o-(5.6.7.8- -rh^tFD 
-5.5.8.8- rh^P<^;l/-2- :^7^bx;l/)-2--^^7 
x/-;!/ «t:^1%127) ^t#/c (103,1 mg. 67%. ttfefflt^C 
I^J) o 

'H-NMR CDCh 7.93(dd, IH, 8.1Hz. 1.5Hz). 7.46(m, 1 
H), 7.29(d. IH. 8.8Hz). 7.14(ra. IH) . 7.0l(d. IH. 
2.6Hz), 6.99(dd. IH. 8.4Hz. l.lHz). 6.80(dd.lH. 8. 
4Hz. 2.6Hz). 1.69(s. 4H) , 1.28(s. 6H) . 1.25(s. 6H) 
[0 0 6 3] {t^fc7^7i< 2 ml Stfx^/-;l/ 6 ml 
fcML. 0.5 ml ^iDX.fCo C(Dig^^tC®^3f» 

220 mg^rip^. 305)'Hj!;p^SSitU/co JgiSjg«:iijiLT 

X o-(5.6.7.8-'r h^t: KD-5.5,8.8- r h^;><f';l/-2 
- 'f7^Ux;V).2.7^/7xy-;l/ (ffc^te) 

/c(80.5 rag. 85%)o 

^H-NMR CDCb 7.21(d. IH . 8 .8Hz) . 6.97(d. IH. 2.9H 
z). 6.95(m. IH). 6.85(dd. IH. 8.1Hz. 1 ,5Hz) . 6.82 
(dd. IH. 7.7Hz, 1.5Hz). 6,70(m. 2H) . 3 .82 (brs .2H) . 
1 .68(s. 4H) . 1 .26(s. 6H) . 1 .25(s. 6H) 
[0 0 6 4] <t^1%28 80.5 mg (0.264 mmol) 
y^y 5 ml (CiSjgL. \L^)Vy O.l mi (1,25 mmol) 
^SP^fco ccoJSfffitcf U7^7l/K^:/^^;l/X7.r;l/ 

^D^-fK 63 mg (0.317 mraol) ^*PX. §18^16^^ 

30ii'Jgj$U/co Si6?«tca<7j<&t;f&«K«:iP^TBtKx 
^;l/T'«imL. ?£iimtc«S«j5*jSEegLTffl4fiE1%ll3 
3 mg *f#/co CCDffi4^1*i^i/U;dy;l/;^^A^7DV 
hy'7 7>r-(AcOEt:n- ^+'9->'=l:20 -^\ \Z)XWm\^ 
T. ><^;1/ 4-[2-(o-(5.6,7.8-xh'7t H□-5,5,8.8- 
r 7^?Ux;l/) 7^y) ^ 
Vy"x-h ({t-&fc9) ^f#fc (115.8 mg. 94%)o 
'H-NMR CDCb 8.59(dd, IH, 8.1Hz. 1 .5Hz) . 8.56(brs. 
IH). 8.11(d. 2H. 8.8Hz), 7,86(d. 2H. 8.4Hz). 7.30 
(d. IH. 8.8Hz). 7.16(m. IH) . 7.07(dd. IH. 8.1H. 1. 
5Hz). 7.04(d, IH. 2.6Hz). 6.90(dd. IH , 8.1Hz. 1 .5H 
z). 6,81 (dd. IH, 8.4Hz. 2 .6Hz) . 3.95(s. 3H) . 1.70 
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(s, 4H). 1.28(s. 6H). 1.25(s. 6H) 
[0 0 6 5] {t^fcg 111 mg (0.238 nimol)tC4^'j U y 

2.2 g^ip^. 100 'CT^ 1 nmmw^\.fz. mm 

U^U^Y9^^ ^ — (AcOEt :n- ^^it :40) T'flS 
LT. 4.[2.3-(2.5- v^;<^;l/-2 .5- 

i/^ W[b ,f] [1 .4]:t+'9--tf ^yv^x- 

h (ffc'&l^aO) ^t#fc(33.4 mg. 31%) o 
»H-NMR CDCb 8.12{d. 2H. 8.4Hz). 7.92(d. 2H. 8.8H io 
z). 7.44(iD. IH). 7.21(m. 3H) . 7.16(s. IH) . 7.01 (s. 
IH). 1.66(m. 4H). 1.30(s. 6H) , l.ll(s, 6H) 
[0 0 6 6] (1:^*^330 30.0 mg (0.067 ramol) «:X^y 
5 ml 'mS 2N 7kK^t':^^U'J^^ l mi 

mf^-m^w^x.fc. isi^mn: 2n ig^-estttcb/c 

4-[2.3-(2.5- S^>^^;l/-2.5- ^^^If/) ^^VV 
[b . f ] [ 1 .4 ] :i-+-9-tf e y - 1 1 ;VSmSK (HX620 : ft^ 
%31) %t#fc:(29.0 rag. 100%) o X^? y-ylz-zK^Og-^ 20 
»^eS^H^9LT«m^t#fCo m.p.289 
»H-NMR CDCb 8.19(d. 2H. 8 .8Hz) . 7.97(d. 2H. 8.8H 
z). 7.46(m. IH). 7.22(m. 3H) . 7.18(s. IH) . 7.02(s, 
IH). 1.66(s, 4H), 1.31(s. 6H) . 1.12(s. 6H) 
[0 0 6 7] ff*j7 : 4-[2.3-(2.5->^>«^;l/-2,5- ^^If 

/) v^^W[b.f][i.4]f-7-ifi:fy-n--r;l/] SUSK 

(HX630)(Dii3g 
^UU7s)\/t^ym lOmUC O'CTl .2.3.4-f'h"7t: Fn 
-IJ .4,4- r h'^><^;l/'^"7^flxy 6.0 g (32.0 mmol) 

^ip^T 1 nfmnx^r^o jg/s?«^7)<7]<tcfettTi^Kx 30 
\zmk^mm%\.fc. j^st^cffiga* 10 g (15. 2 mmo 

1) i:x^r/-;l/ 20 ml^riP^. ^^tCigifiK 40 ml* 
55>Ril;bHtTftP^. ^cOtgtclTO255>AP^}ai5llt/co 
SJSJffi{c^7K&t;B^^x^;l/^iPK.TffltaL. ^filffi^ 
fiaftSifi7jcT'J5fc}*Lfco |g«?S(i:}§<«%igEEeSLTffl 

^mn 6.82 g ^^lf/co 

iH-NMR CDCh 3.37 (s . IH , -SH) 
[0 0 6 8] ±IB(0fflf-;i-7xy"-;l/^*: 290 mg (1 .3 m 
raol)> o-i^OOX hn^y-lfy 212mg (1.3 mmol)> S 40 
Lf7j<^fl:;^';'>A 71.5 mg (1.3 mmol) (C DMSO 8 ml^S: 
j!jP;iT 100-CTM5^P^405^»tfcc JKiSfStC7j<Stfy 
i7PD^5ry;SriP^. Jglfilt*?! i ml ^rftp^/io ^«Sie 
^?&^KRD'#iS7KT^5fe?*L. 

>r-(AcOEt:n- ^+-9-y=l :40)T?S^ UT. s-(5.6.7.8 
- -r h5t Fn-5.5.8.8- r h'7:><^7l/-2- ':^7^f Ux 
;l/)-2-xhn5=-:t7x/-;l/ ({t^32) *f#/c:(112.3 
mg. 25%) o 

»H-NMR CDCb 8.23(dd. IH. 8.IH2. 1 .SHz) . 7.52(d. 1 so 
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H. 1.8Hz). 7.40(d. IH. 8.1Hz). 7.35(m. IH) . 7.29(d 
d. IH. 8.IH2. 1 .8Hz) . 7.20(m. IH) . 6.90(dd.lH. 8.1 
Hz. l.lHz). 1.72(s. 4H). 1.32(s. 6H) . 1.27(s. 6H) 

[0 0 6 9] ft^*5j32 275.3 mg (0.807 mmol)%7j< 5 m 
1 at/x^y-yl/ 10 mUcSSU. ffl^K 0.5 ml ^rAP 
X-fco COS^»cSSI» 210 mg «:SPxT5^i^PaiP|^S 

^nvFi?^^7>r - (AcOEt :n. >=! :40) TSSJ L 

T. s-(5.6J.8- T h^fc KO-5.5.8.8- xh-^:/^;!^ 
-2- •t7^U'X;V)-2-7^/^;i-7x/-;l/ (ft^ftS 
3) €:^f/c(91.4 mg, 36%) c 

'H-NMRCDCb 7.43(dd. IH. 7.7Hz. 1 .5Hz) , 7.21(m. 1 
H). 7.14(d. IH. 8.4Hz), 7.10(d. IH. 2.2Hz). 6.77 
(m . 3H) . 4 .30(brs . 2H) , 1 .64 (s . 4H) . 1 .22(s . 6H) . 

I. 20(s, 6H) 

[0 0 7 0] ft^i^33 91 .4 mg (0.294 mmol) ^Wk^ 
5 ml icmmL. \^Viyy 0.2 mi (2.5 mmol)* 

mz^fzo corSfStcf l/7^;l/K^yy^7i/xx-r;l/^ 

P'^-TF 76 mg (0.38 \mo\)^hW^XW&X^\mmW^ 
Lfco Sf5?S(c*7k&0-#JfiS^«:j!jp^T»iEx^;l/Ta 

ffib. ^mm^^mmmm^^^Lxm^fS.^ 146.8 

y57>r-(AcOEt:n-^4^U-y-l:20 ->1:10) Tttffit 
T> 4-[2-(s-(5.6.7.8-f-hvt: Fu.5.5.8.8- 

T■F'^yf•;^■f 7^UX;1/) 7^7) ^ 
yyx-F (fl:^!^34) ^|#/c:(123.7 mg. 89%) o 
•H-NMR CDCb 9.03(brs. IH) . 8.65(d. IH. 7.0Hz). 8. 
05 (d. 2H. 8. SHz). 7.66(dd. IH , 7.7Hz, 1 .5Hz) . 7.63 
(d. 2H, 8.8Hz) . 7.51(ra. IH) . 7.18(m. 3H) . 7.10(d. 
IH. I.8H2), 6.83(dd. IH. 8.4Hz. 2.2Hz). 3.95(s. 3 
H), l,61(s. 4H).1.20(s. 6H). 1.13(s. 6H) 
[0 0 7 1 ] {1:^1^34 46.8 mg (0.099 mmol) tC^I^U V 
ym 1.48 g «:j!jP^T120 XX45^mimLrCo 

fCTk^rApxTi^^^DD^^vT'ttHdu mmm^^m^ 

hy^7>r-(Ac0Et:n- ^4^'9'V=1 'AO)XmmLX 
;V 4-[2,3-(2.5- i/?^=^J]/'2,5- ^^^/) i/^yV 

[b.f][i,4]^7-lfey-ii->i';l/] ^y^/x-F {{t^m 

35) ^t#/c:(27.3 mg . 61%)o 

'H-NMR CDCb 8.09(d. 2H. 8.4H2), 7.90(d. 2H. 8.4H 
z), 7.48(dd. IH. 7 .7Hz.l .5Hz) . 7.44(s. IH) , 7.38 
(d. 2H. 7.7Hz), 7.34(m. IH) . 7.13(m. IH) . 7.03(s. 
IH). 3.96(s. 3H). 1.64(m. 4H) . 1.31(s. 3H) . 1.28 
(s. 3H), 1.13(s. 3H). 1.06(s. 3H) 
[0 0 7 2] fb^»35 26.4 mg (0.058 mmol) J&X^r/ 
5 ml SaVkKfb-f FU*^/. 1ml \Z.mmLX 40 

mAm^xmnLfzo Kim^ 2n m&xmm^\.xi/ 
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-[2.3-{2.5- >^V^;l/-2.5- ^^'^y) i/^yV[b.f] 
l\A]97'^\:^>-U-^)l] SSffiK (HX 630. it^m 
6) ^mrz(24.9 mg, 97%)o Xi$?y-;l/-7jc(0tgB'1^*> 

'H-NMR CDCh 8.17(d. 2H . 8.4Hz). 7.94(d. 2H. 8.4H 
z). 7.48(dd. IH. 7 JHz.l .IHz) . 7.45(s. IH) . 7.37 
{m, 2H). 7.13(m. IH) . 7.04(s. IH) , 1.65(m. 4H) . 1. 
31 (s. 3H). 1.28(s. 3H). 1.15(s. 3H) , 1.07(s. 3H) 
[0 0 7 3] ^J8 : 4.[2.3-(2.5-v^^f-;V-2,5- ^^iJ* lo 
y) i/^y^/lb.e] T-trbfy-ii-fyV] SSSK (HX64 

S.ej.S-x h^b Kn-5.5.8,8- f- h'y ^^'^jVi-y ^ U 
y 10.0 g (53.2 mmol) St/o-r. h n$.t§^^ O ^-T 
K 9.4 g (50.5 amiol)«: 50 mlCOS^'i^Pn^^ V(C^» 

L. AlCb 14.3 g^^>^?tCjfjn^/c:tS. m^30 

$£J^^tc}§ji?:e£LTffl4^t& 21.59 g*» 

(AcOEt:n- ^4^-9'y=l:10)T)|iiaLT (5 .5 .8 h ^ 20 

p«^;l/-5.6.7.8- xh^iiKD-2- •f7f-;l/) 
;l/-2- ::ihn^V-lry ({k^!|%l37) *t#/£:(7.5 g, 42 

%)o ^h\z<L(j^mmh-^T,-^^^yt^^^^fB\.rzo 

>H-NMR CDCh 8.23(d, IH , 8.1Hz), 7.84(s, IH) . 7.75 
(t. IH. 6.2Hz). 7.69(t. IH, 7.0Hz). 7.48(dd, IH. 
7.7Hz. 1.5Hz). 7.34(m. 2H) . 1.69(s. 4H) , 1.28(s. 6 
H) , 1.26(s. 6H) 
[0 0 7 4] {1:^*5337 262.1 mg (0.78 oimol) ^X^/ 

10 inUc^«¥t. «l» 313 mg«rip^. *e>*cii« 

K 2.0 ml ^ftax.TSfSf«^ 15 'r^'mmSm.fz. S 30 

tStCjgj^ig:®^ L T (5 .5 .8 .8- -r h ^ P< ^;l/-5 .6 .7 .8- 
rh7tKn-2- -^7^;!/) :^;l/.1^x;V-2- TxUv 

({t^»^38) ^?l}fc(242.9 mg. 100%)o 

»H-NMR CDCh 7.61(d. IH. 1 .8Hz) . 7.51(d. IH. 8.1H 

z). 7.41(dd. IH. 8.1Hz.l.8Hz). 7.37(d. IH. 8.1Hz). 

7.29(ni, IH) , 6.74(d. IH , 8.1Hz) . 6.61(t. IH. 8.1H 
z). 1.72(s. 4H). 1.32(s. 6H) . 1.29(s. 6H) 

[0 0 7 5] {b^%38 67.3 mg (0.22 mmol)^>^X^;l/ 
X— r;l/ 2 ml tC^WL. Z.(OWk\C LiAim 41.3 mg 40 
(1.09 mmol. 8 ml^D>^X^;l/X-T;l/ftJ{i:ML/c t 

«r*axTi9^P^in^3ii?fiL/co S/SfS«:«ffi(cito 

hy7 7>i'-'(Ac0Et:n- ^+1t:y=l :40-l :20) Tffliib 
T 2-(5,6.7.8-f-h^b Fn-5.5.8.8- f-h^P<^;l/'f 
7^;l/^^;l/) 7xuy (fb'&t^39) «:f#/c(34.9 mg. 
54%)o 

•H-NMR CDCh 7.20(d. IH . 8.1Hz). 7.15(d. IH) . 7.09 
(m. IH). 7.05(m. lH).6.89(dd. IH . 8.1Hz). 6.77(td. 
IH. 7.7Hz). 6.70(d. IH. 7.7Hz). 3.86(s. 3H) . 3.70 so 
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(brs. 2H). 1.66(s. 4H) . 1.25(s. 6H) . 1.24(s. 6H) 
[0 0 7 6] fb^to 88.5 mg (0.30 mmoO^^gjS-^ V 
-If V 4 ml fCrgJSL. tfUi^y 0.2ml (2.5 mmol)^&Jia 

^.fco c<0^JSti:-rU7if;l/K^y;?<^;l/xxr;l/^^p 

F 73.7 mg (0.37 mmoO^/jP;^. S/SJS^rSfiT' 1 
BIP^305j^ffi}$L/c:o SfSi«(Czk7K 2N HCl^riD^Tg^^ 
x^;VT«ltiiL. SiSl^tC}gj«*eSL/'Co S*?:i/y 
:^y;V:^7Ai^DVh^^77w'-rWffi[LT;^^;l/ 4- 
[2-(2-(5.6.7.8-r F^V: Kd-5.5.8.8- r h^;<f-;l/ 
:^7f-;l/pif-;l/) 7^y;^7;l/4-Cx;l/] ^vV^x-h i\t 
^l%y40) *f#/'c(115.1 mg. 84%) o 
'H-NMR CDCh 8.13(d. IH . 8Hz) . 7.99(d. 2H. 8.4Hz). 

7.62(brs. IH) . 7.38(d. 2H . 8.4Hz). 7.30(m. 3H) . 
7.21(t. IH. 7.7Hz). 7.ll(d. IH) . 6.90(dd. 1H.8.1H 
z). 4.04(s. 2H). 3.95(s. 3H) . 1.68(m. 4H) . 1.29(s, 

6H) . 1 .15(s. 6H) 

[0 0 7 7] fl:^f!340 103.4 mg (0.227 mmol)tC4^U U 

1.56 g ?:j!jD;^Tiio x.^\^%mm\.rzo Ritm 
ic7i<^mxTiy*^uay^yxmii!iLrco ^mm^^i^ 

^7>i'-(AcOEt:n- ^^"^y^l :ZO)XmMLT. )^^Jl 
4-[2.3-(2.5->^^f-;V-2.5- ^+1t/) i^^yVlb, 
e] y-ii-^;l/] -<>yx-h «fc^tl4i) 
/c(78.3 mg. 79%)o 

•H-NMR CDCh 8.11(d. 2H. 8.4Hz). 7.96(d. 2H. 8.4H 
z). 7.43(brd, IH, 8Hz),7.25(m, 2H) . 7.22(s, IH) . 
7.17(t. IH. 7.3Hz). 7.08(s. IH) . 3.96(s. 3H),3.70 
(brs. IH). 3. 67 (brs. IH) . 1.64 (brs, 4H) . 1.40 (brs. 
3H) . 1 .30 (brs . 3H) , 1 ,15 (brs. 3H) . 1 .04 (brs. 3H) 
[0 0 7 8] it-^^AX 78.3 rag (0.179 mmol) ^X^y 
-)l 10 mlSt;2N NaOH 2 mlCOii^^JjtcML. MfiT' 
l^mWLtCo S^CfS* 2N HCl XmmcLTc'ik. 

i7uu^i^yvmmLrzo ^m^^m^k. 

UT4-[2.3-(2.5->?^f-;l/-2.5- ^^^/) i/^yV 
[b.e] Z-tfey-n.-r;!/] $SSK(HX640. fk^!»42) 
S:t#/c:(73.6 mg. 97%)o X^f y-;l/-7kOig^%ljb>€>S 

m.p.300 •CW± 

•H-NMR DMSO-dfi (120 V) 8.05(d, 2H. 8.4Hz). 7.89 
(d. 2H, 8.4Hz). 7.39(s.lH). 7.33(m. 2H) . 7.26(td. 
IH. 7.3Hz. 1.5Hz). 7.16(td, 7.3Hz. 1 .5Hz) . 7.09(s, 
IH). 3.69(s. 2H). 1.66(m, 4H) , 1.32(s. 6H) . 1.11 
(s. 6H) 

Anal. Calc. for C29 H29 NO2 0:82.24. H:6.90. N:3.31; 

Found C:82.30. H:6.98. N:3.02 

[0 0 7 9] glj9 :4-[1.3- i^'t: Kn-7 .8-(2 .5->^;<^ 
yl/ -2.5-^^-9-y)-2-3j-4^V-2H-1.4-^yv^>?7-tftfV 

-5--r;H (HX800)Oiiii 
1 .2.3.4-f- h-^t: Ha -1 ,1 .4.4-r h^>^^;l/'t7^l/ 

y 10.0 g (53.2 mmol) RUf-Uy ^JVU'ey )^^J\/S. 
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XT)Vi7U^-f K 10.0 g (50.5 mraol) ^i/^UU^^ 
y 50 mUCjg^L, AlCb 14.3 g (107.5 mmol) ^tK?^ 

ft«7KTijtJf fe<SL/'d^tcSSSLT;^f-;l/ 4-[(5. 
5.8,8- rh^/^yl/ -5.6.7,8-'rh'7k: Hn -2--f7 
f-;!/) ^vVx-h ({b^ti43) «rt#/c:(l 

8.5 g. 99%) o -gP?:i^»x^yl/J;OS3gB^0L/co 
•H-NMR CDC13 : 8.15(d. 2H. 8.8Hz). 7.83(d, 2H. 8.4 
Hz). 7.79(d. IH. 1.8Hz), 7.54(dd. IH. 8.1Hz. 1 .8H io 
z). 7.41(d, IH. 8.4Hz). 3.97(s. 3H) . 1.72(s.4H). 
1.32(s. 6H), 1.29(s. 6H) 

[0 0 8 0] {b^^%43 693 mg (1 .98 mmol) H2SO4 
5 ml JC^^L. tKJ^T^C KNO3 240 mg (2.37 mmol)«: 

leSLT. i^^f-;!/ 4-[3-XhD -5.5,8.8-r 
>5.6.7.8-r h^t: Ko -2--f ^'f-yl/) :d7V>-Kx;V] 
y^/x-h (11:^1^344) *»|fetM^p^Bi:LTf#/c (414 20 
mg, 53%) o 

>H-NMRCDCl3 : 8.16(s. IH) . 8.11(d. 2H. 8 .4Hz) . 7. 
81 (d. 2H. 8.4Hz). 7.38(s, IH) . 3.94(s. 3H) . 1.77 
(s. 4H), 1.39(s. 6H). 1.31(s. 6H) 
[008 1] {l:'&1%45 318.5 rag (0.806 mmol)?:7j< 5 m 
1 j^lfx^y-;!/ 10 mUcii/SLT. 1.0 ml 

ijD^fco COg'&^ltC^Jl?) 317 mg «:j!in;lT50^P^jiSi! 

»x^;l/T^ftfcBt. MWmiV^. iaffi6«7j<T*i5Ei*L 

l£^?StC*<itl^ri$gtT. 4.[3-7^/ - 30 

5,5.8.8-r h^^f-zV -5.6.7,8-r h^t: Kn .2--f7 
^71/) *7l/>1?x;l/] ^VV^X- h «t^ti46) ;S:«fe«S 
fttLTt#/c: (279.2 mg. 95%)o 

iH-NMRCDCb : 8.14(d. 2H. 8.4Hz), 7.69(d. 2H . 8.8 
Hz). 7.31(s. IH), 6.67(s. IH)''. 5.90(brs. 2H) . 3.97 
(s. 3H). 1.65(m, 4H) . 1.28(s. 6H) . l.ll(s. 6H) 

[0 0 8 2] ft:^*S346 70 mg (0.19 mraol)S:t>V; S^V 
p<^;l/XXr>'l/ffi^« 38.3 mg (0.31 mo\)\Z\i^) Vy 

5 ml ^jiD^. 16B^K3ii5^tL/Co SiSfStc^ffi^^&ia^ 

x*'m\.xmM.\.fz:\k. iiietT^s 72.3 mg^miRt 

fco 9«%>'>J:^y;l/;^vA^'PVh^-^7^'- (AcOE 

t:n-^+^^'y=l : 4 ) tCj;t)ffi2iLT. P<^7l/ 4-[l. 
3-i/^t: Kn-7.8-(2.5-v^^f->'l/ -2.5-^+'9-y)-2>;i-+ 
V-2H-1 .4-^>y*v^7-t:tr>' -5-^;l/] ^y'/x-h 

(ft:^*?547) ^t#fc(34.7 mg. 45%)o nn\^ 23.1 mg 
(33%)011^S**lpllRLfCo 

•H-NMR CDCh : 8.06(d. 2H. 8 .8Hz) . 7.66(m. 3H) , 7. 

16(s. IH). 6.96(s. IH). 4.36(brs. 2H) . 3.95(s. 3 

H). 1.70(m. 4H). 1.33(s. 6H) . 1.16(s. 6H) so 
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[0 0 8 3] {b^tl47 32.6 mg(0.08 mmol) ^X^/- 
;l/ 5 ml mS 2N NaOH 1 ml tC®!® LTg^gT'205i'^}S 
J^Lfco mmn: 2N m^X^m^\.XV^uu:^^y 

fctSJCjil^LT 4-[1.3->^l::KD-7,8-(2.5-v^p«^;l/ - 
2.5-^+'9->)-2-;i-+y-2H-l A'^yV^JT^My -5- 
-T;!/] SSlffK(HX800. fl:'&ia48) *»fc(26.0 mg. 83 
%)o -SP«:^^f/-7l/-^+-9-y<}:?)SjBSL/co mp> 
300''C 
MS M* 390 

»H-NMR CDCh : 8.23(brs. IH) . 8.12(d. 2H. 8.4Hz). 

7,69(d, 2H. 8.4Hz). 7.17(s. IH) . 7.01(s. IH) . 4.38 
(brs. 2H). 1.71(s. 4H) . 1.34(s. 6H) . 1.17(s.6H) 
[0 0 8 4] <?IJ10:4-[1,3- i/H F^-7,8-(2.5->^><f■ 
;l/ -2.5-^4^'^t/)-l-:?<f-;V .2-*+y-2H-1.4-^VV 
i^T-tflfy -5--r;l/] S.tSK(HX801) co^ig 
7.1 mg (0.18 mmol. 2 eq)CD NaH (60% in oil) 
^tyTiJtJ^LTK*gU fi?lj9-e»/c:^^7l/ 4-[l.3->^t: 
K n -7 .8- (2 .5- v^;^ -2 .5-^+-9-y ) -2-;^-^ V -2H. 

1 .4- ^yy^/7-tftfy -5--<;i/] ^yV'x-h 36 mg 

(0.089 mmol) ^4 ml <ODMF tCrg^ LTi/P^/Co <:(DrI 
'&?%I*^fiTl05J'HJtffLfc^. CH3IO.O2 ml (0.36 m 
mol. 4 eq) ^iPi^T. ^ e>lc 2 ^P^30^jf SbfCo S 
l6JS«:*7Wcfettrs;i^pa^^>TttaiU Mwm 
7K faftA^7j<T*}5t}tLTK:<SbfcfitCiiaiLfco 
* U ;^ y;!/;^ ^ A ^ n V h ^^'•^ 7 - (AcOEt :n-^+ 
^ty= 1 : 1) tcJ:05iiiiLT^^7l/ 4-[l.3-v^hFn 
-7.8-(2,5.>?:?<^7l/ -2.5-^+1f/)-l-><f=-;l/-2- 

V 'i^A'A'^y^/VT^yiy -5-<;i/] <^yyx-h 

(fb'&!|%149) ^f#/c(21.8 mg. 59%)o 
'H-NMR CDCh : 8.07(d. 2H. 8.4Hz). 7.74(d. 2H . 8.4 
Hz). 7.21(s. IH). 7.l3(s, IH) . 4.82(d. IH. 10. 3H 
z). 3.95(s, 3H). 3.86(d. IH, 10.6Hz). 3.40(s,3H), 
1.71(m. 4H). 1.38(s. 3H) . 1.31(s. 3H) . 1.20(s, 3 
H). 1.14(s. 3H) 

[0 0 8 5] {b^»49 29.6 mg (0.07 mmol)?:X^?/- 
;l/ 3 ml Rt; 2N NaOH 1 ml fCMLT. grSTMO^i'M 

Jfifiib/co S/SfS^2N HCiT'^Wcb. i/^uu-^^y 

rdSJC«S*8tT4-[1.3- v^'t:FD-7.8-(2.5-v?><f^;l/ - 

2.5- ^4^ •9-/)-l->^^7l/ -2-;^-4^y-2H-l A-^y^/VT 

^My .5-^;i/i $S«S^(HX80i. fb'&l^so) ^^#rc(2 
3.5 mg. 83%)o -gP«r»iSx^;l/-^:^^-9-yJ:t)Bj^^ 
L/io mp> SOOX 

'H-NMR CDCh : 8.13(d. 2H, 8.8Hz). 7.77(d, 2H. 8.4 
Hz). 7.22(s. IH). 7.14(s. IH) . 4.84(d, IH. 10. 6H 
z). 3.88(d, IH. 10.6Hz). 3.41 (s. 3Hz) . 1.72(m.4H). 

1.39(s, 3H). 1.32(s. 3H) , 1.21(s. 3H) . I.15(s. 3 
H) 

Anal. Calc. for C25H28N2O3 C:74.23. H:6.98. N:6.9 
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3; Found C:74.19. H:6.97. N:6.63 
[0 0 8 6] mn : 4-[3(S)-^^;l/ -1 Hn-7.8 

Vz^T-^liy -5-^;l/] $Jil»K(HX810) CDSiS 
^j9TWc^^;l/ 4-[3-7^/ -5.5.8,8-7" 
-5.6,7.8.xh^l: Fn -2-'t7^;l/) ^ 
yVx— h 188 mg (0.515 inmol)RtfL-T^- VXf-;]/ 
-XXx^l/^Kifi 177 mg (0.77 mmol, 1.5 eq) fCtT'jv'^ 
V 5 ml.^]!;a;lT 16 mSM^LTco RJ^mc^i^^ 

jlti'yL^a^h^^'yy (AcOEt :n-^^-9'y= 1 : 
3) ic^ommL. /f-;l/4-[3(S)-;^^;l/ -i.3->^t:K 
n-7.8-(2,5->^P<^;l/ -2.5-"^+'9-7)-2-:t+y-2H-l. 

A'^>Vi^T'^\£> -5-^;i/] ^yyx-h ab^!|%i5 

1) ^t#/c(25.6 mg. 12%)c 

^H-NMR CDCb : 8.06(d. 2H. 8.4Hz). 7.67(d. 2H. 8.4 
Hz), 7.17(s. IH). 6.97(s. IH) . 3.94(s. 3H) , 3.84 
(q, IH. 6.6Hz), 1.74(d. 3H . 6 .6Hz) . 1.71(ai. 4H) . 
1.34(s. 3H). 1.31(s. 3H). 1.19(s. 3H) . 1.12(s. 3H) 20 
[0 0 8 7] ita^5\ 15.1 mg (0.036 mmol) %X^/ 
3 ml RXS 2N NaOH 1 ml izWMLXmUVAO^m 

fcmcmmLX 4-[3(S)- -1.3-i/'V;Kn-7,8- 
(2.5->^^f-;l/ -2.5'^4^"9-y)-2-:t+y-2H-l .4-^>' 

yv^r-tftr> -5-^;i/] $S§K(hx8io. fb^^%52) ^ 

f#/c(14.9 mg, 100%) o -g|5^fffKx^;l/-^4^1ty<J: 

OBSSffibfco mp> soot: 

>H-NMR CDCb : 8.11 (d. 2H . 8.4Hz). 7.95(brs, IH) . 30 
7.70(d. 2H. 8.4Hz). 7.18(s. IH) . 7.00(s, IH) , 3.85 
(q. IH. 6. GHz). 1.75(d. 3H . 6.6Hz). 1.71(m.4H). 1. 
35(s, 3H). 1.32(s. 3H) , 1.20(s. 3H) . 1.13(s. 3H) 
Anal. Calc. for C25 H28 N2O3 C:74.23, H:6.98. N:6.9 
3; Found C:74.19. H:7.18. N:6.66 
[0 0 8 8] j5ijl2:4-[l,3- v^b Fn-7.8-(2.5-i:^;?«^ 
)l -2.5-^+-9*/)-l->t'yyntf;l/-2- ;i-^y-2H-l .4- 

^yys/7-tftfy -5-^;U] SSff^ (HX803)iOiiii 

4.7 mg (0.12 mmol. 2 eq)(D NaH (60% in oil) 
Kn-7.8-(2.5-v^;?^^;U -2.5-^+'^ty)-2-*:^'y.2H- 

i.4-^>y>^7-iftf> -5--r;i/] ^>yx-h 24 mg 

(0.059 mmol) *6 ml ODMF ItC^i^mLXljUXfCo SR:>?S 

^muxis^mmr^Ltcm 2. a-Kyn/^y 0.02 mi 

(0.24 mmol. 4 eq)^j!jax.T^ ^tC 4 WaHSJ^^^tt 

^i/Vti^Jl:^yh^O'rh^''7y^- (AcOEt:n-^4^ 
^y=\ : 5) IfCXOmmL. ^^JV 4-[1.3->^l:KD- 
7.8-(2.5->^p<f-;l/ -2.5-^+'9-/)-l--f yyatr;l/ -2 so 
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-:t+y-2H-1.4-^>'y"S/7-tftfy -S-YyV) ^Wx 
- F ai:^^K353) %mrc (6 .4 mg . 24%) o 
»H-NMR CDCb : 8.07(d, 2H. 8.4Hz). 7.74(d, 2H . 8.4 
Hz). 7.31 (s. IH). 7.10(s. IH) . 4.73(d. IH. 10.3H 
z). 4. 57 (septet. IH. 7.0Hz). 3.95(s. 3H) . 3.83(d. 
IH, 10.3Hz). 1.72(m, 4H) . 1.52(d. 3H. 6.6Hz). 1.38 
(s. 3H). 1.32(s. 3H), 1.21(s. 3H) . 1.18(d. 3H. 7.0 
Hz) , 1 .13(s. 3H) 

[0 0 8 9] {t:'&*^53 6.4 mg (0.014 mmol)^X^/- 
;l/ 4 ml RXS 2N NaOH 0.5 ml icMMLX, Mil^XZ^ 

mmnhtco s/sjs*2n mixmmcLx. i^^uu:^ 

JitZ-ctStCitSgLT 4-[l,3->^Vl Ko-7.8-(2.5->^;<^ 

i\/ -2.5-^^'9'y)-i--ry:/ne;i/.2- :t^y-2H-i.4- 
^y^/i^T^My -5->r;i/] $E§Sg(HX803. fk-a-^^s 
4) ^t#/c(6.2 mg. ioo%)o -g|5«:i^Kx5^;V-^4^-9- 
>J;DS)g^L/co mp 275'C 

»H-NMR CDCb : 8.13(d. 2H, 8.4Hz). 7.78(d. 2H. 8.1 

Hz). 7.32(s. IH), 7.11(s. IH) . 4.77(d, IH. 10. 3H 
z). 4. 58 (septet. IH. 7.0Hz), 3.85(d. IH, 10.3Hz), 
l,73(m, 4H). 1.53(d. 3H. 7.0Hz). 1.39(s, 3H) . 1.32 
(s. 3H), 1.22(s. 3H), 1.19(d. 3H, 7.3Hz). 1.14(s. 
3H) 

[0 0 9 0] giji3 : 4-[l- ^y-y)\/ -1 ,3->^l: Hn-7,8 
-(2.5->^;^f';l/ -2.5-^+*9-/)-2-:t+y-2H-l .4-^y 
^/i^T^My -5-^;V] (HX805)COii}i 
6.1 mg (0.15 mmol. 2 eq)0 NaH (60% in oil) 
^yxm^\.XfLm.. fi^j9-?:1#/c^^;V 4-[1.3-v/'h 
HO-7.8-(2.5--:^^^;l/ -2.5-^4^-9-/)-2-*4^y-2H- 

\ A-^y^I-JT^My -5-^)V] ^yy^x-F 31.9 mg 

(0.076 mmol)?: 3 ml O dmc^MLXtU^TCo Sfi 

xzo^mmnLtc^: Sjcs?stu'SV5;;i/rav^K 0.0 

35 ml (0.30 mmol. 4 eq) ^ijUKX. ^ ^I^C 1 

tco ?Sat^&B^I6x^;l/-i:;irpD^^vj:t)||jgst 
T. A'l\-^yi^)l -1.3-v^liFo-7.8-(2.5->^ 

-2.5-^+-9-y)-2-;d-^y-2H-l A-^y/i^y-^ 
bfy -5--r;l/] ^>yx-F ai:'&%l55) ^f#/c(23,3 
mg, 60%) o 

'H-NMRCDCb : 8.03(d. 2H, 8.4Hz). 7.51(d. 2H . 8.4 
Hz), 7,25(s, IH). 7.16(m. 3H) . 7.06(m. 2H) , 4.89 
(d. IH. 10.3Hz). 4.87(d. IH. 15.4Hz). 3.97(d.lH. 1 
0.3Hz). 3.95(s. 3H). 1.66(s. 4H) . 1.23(s. 3H) . 1.2 
0(s. 3H), l.ll(s.3H). 1.08(s, 3H) 
[00 9 1] it^^5S 19.1 mg (0.035 mmol) %X^r/ 
6 ml IkXf 2N NaOH 1 ml ^c!S}SLT. 70^^ 2^ 

rmnLfco SfS}s^2N RcixmmcL. 'j^uu^^^ 

tzMzWiW^X A'\\'^yV)\/ -1,3-e^i: FD-7.8-(2. 
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(12.5 mg. 72%)o -gP^g*^x^;V-i;>7DD;><^yj; 

os^^biTco mp> soot: 

'H-NMR CDC13 : 8.08(d. 2H . 8.8Hz). 7.55(d. 2H. 8.4 
Hz), 7.16(m. 3H). 7.07(m. 2H) . 7.00(s. IH) . 5.45 
(d. IH. 14.7Hz). 4.91(d, IH. l0.3Hz). 4.88(d.lH. 1 
4.3Hz). 3.99(d. IH. 10.3Hz). 1.65(in. 4H) , 1.23(s. 
3H). l,21(s, 3H).1.12(s. 3H) . 1.09(s. 3H) 
Anal. Calc. for Cai Haz N2O3 C:77.47. H:6.71. N:5.8 10 
3: Found C:77.27. H:6.80. N:5.70 

[0 0 9 2] fJ?IJl4 : 4-[3(S)-^V>^;l/ -1 KD- 
7,8-(2.5->^;^^;l/ -2 .5-^4^-9-/) -2-4*+ y-2H-l .4- 

^yViyJ-ti^^y -5--r;l/] SSS^ (HX850)cDiajg 

Fmoc-(L)- 7x:i;l/7^-:/ 272 mg (0.70 mmol) S 

0CI2 4 ml ^jfjnx.TSO^J^KjiiSL/'uo soch^METM 

SUT<J:<aiSL/c:o ^SttC 89 mg (0.244 mmol) (Oy^ 
4- [3-7^/ -5.5.8.8-7" -5.6.7.8-r 
h-^'UFn -2--f7^;l/) ^yVj:-hR 
IS DMAP 12 fflg ^iiu^. -^^ifCMyii^y-^y lo miRU 20 
truv^y 0.5 ml ^ia;^fco c:coii^ti«r^fiT50^J'P^ 
»i$U 2N HCIT*^mcL/-c'^> i/'i^nn;^^?y"I?aHi 
L/Co ^mmyK ISftft^7j<Tiftif Na2S04 

y^7>r- (Ac0Et:n-^:^^-9-y= 1 :30) tC<fcOW»! 
L. 4-[[3-N-(N-a-9- 7;V:tlx~;V^ h^^^i/;^ 

j]/ts-)l -L-7^::::;l/7'^:::;l/) 7^K -5,5,8.8-"rh 
-^tlFo -2-^7^)1] tjJl:^-r.)l] ^ Wx- h (ft 
-&1%I57) *t#fc:(117.8mg. 99%) o 

»H-NMRCDCl3 : 11 .14 (s . IH) . 8 .61 (s . IH) . 8 .08(d . 30 
2H. 8.1Hz). 7.75(d. 2H. 7.3Hz). 7.62(m, 3H) . 7.52 

(ffl. 2H), 7.40(m. 3H) . 7.24(m. 5H) . 7.11(d. IH) . 5. 

43(d. IH). 4.65(d. IH) . 4.39(m. IH) . 4.37(ni. IH) . 

4.19(ra. IH). 3.97(s. 3H) . 3.28(rn. IH) . 3.19(iD. 1 

H), 1.70(m. 4H). 1.36(s. 6H) . 1.14(s, 6H) 
[0 0 9 3] ft^1*57 82.3 mg (0.11 mraol)(Ci^^nD 

4 ml RU\£^Viyy l mi^jip^fcig-g-l^^g 

Stc7^y-;l/ 10 mlRXSmm 0.5 ml ^tU^X 80 X 

- (Ac0Et:n-^4^-9'y= 1 : 10)tC J: tmaiaL. p<^;l/ 
4-[3(S)- ^yi^}]/ -1.3-i^ll Kn.7.8-(2.5-:>^^f-;V 
-2.5-^+-9-y)-2-*4^y-2H-l A-^yVi/7M\^y - 

5-^)1] ^Vyx-h at^t&SS) *t#/c(48.4 mg. 92 

%)o 

> H-NMR CDC13 : 8.38(brs. IH) , 8.03(d. 2H. 8.4Hz). 

7.58(d, 2H. 8.4Hz). 7.42(d. 2H . 7.3Hz), 7.32(t. 2 

H. 7.311z). 7.23(t. IH. 7.0Hz). 7.10(s. IH) . 7.00 

(s. IH). 3.93(s. 3H). 3.87(m. IH) , 3.63(m. 2H) . 1 . so 
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68(m. 4H). 1.34(s.3H). 1.31(s. 3H) . 1.16(s. 3H) . 
1.10(s. 3H) 

[0 0 9 4] {b'ntl58 28.6 mg (0.06 ramol)^X^y- 
;]/ 5 ml Stf IN KOH 2 mltcSffltT. SaT*30i>KM 

WLfzo SiSfi£^2N KixmmcLrzP^uu^^^yx 
ttiHiu ^mm^m^LrcmcmmLrA-i2{s)-^yiP 

;V -l.3->^li Ka.7.8-(2.5->?;^^;l/ -2.5-^+1^/)- 

(HX850. ^?#fc(24.8 mg. 89%)o -^^i/i^ 

p p ^ ^ y-^^-^y^ 0 nf^^BLtz'o 
» H-NMR CDCb : 8.27(brs. IH) . 8.09(d. 2H. 8.1Hz), 
7.62(d. 2H. 8.1Hz). 7.42(d. 2H. 7.3Hz). 7.33(t. 2 
H. 8.1Hz). 7.23(t. IH), 7.13(s. IH) . 6.98(s.lH). 
3.87 (m. IH). 3.62(m. 2H) . 1.69(m. 4H) . 1.34(s. 3 
H). 1.31(s, 3H). 1.18(s. 3H). l.ll(s. 3H) 

[0 0 9 5] mi5:u^m 

ixf-y^ h'(Dmm^immmicMt^±sm\ i Rxfm 
;v-h^>x-ix^y^y^b-fey^?-tc»-r^7d'x 

Xf) tLXU^/^ym^^lfmO [4-[(5.6.7.8-te 
trahydro-5 ,5 ,8 ,8-tetramethy 1-2 -naphtha leny 1) carbarn 
oyljbenzoic acid] ^ffll/^fco 1$g|0S61 -76440^i^StC 

xfm2<Dit^vsi<o^trfRmm^Txm^Lrco mu 
m^MM^oj^itom&itt. m(ommm^Rtf::^hor 

(0^2 iCTnt NBT ll14^ti4«4Jtc*fr^5^ 

itmm(Dm'^^^^~tyhV7jkLrzmx&^) o 

[0 096] 
[^2] 
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14 


(LIXIO"") 


eXBOO LlXlOr' 


68 




HX600 3.3X10"^ 


76 




HX600 1.0Xlflr« 


69 






36 


(3.3X10"') 


HX500 LlXlOr^ 


86 




HX600 3.3X10"^ 


90 




HX600 LOXlOr* 


90 






54 


(LOXIO"') 


HX600 1.1 XIO*^ 


91 




HX60D 3.3 XlOr^ 


91 




HX6D0 1,0 XlO** 


91 


AmSO 




15 


O-ZXIO""") 


HX600 1.0 Xicr» 


21 




HX600 1.0 XlOr^ 


41 




HX600 1.0 xior^ 


72 




HX600 1,0 Xlflr* 


67 


AnSO 




44 


aixio"') 


HX600 1,0 XlOr* 


48 




flXeOO 1.0 XlOr® 


65 




HX600 1.0 XlOr^ 


90 




eX600 1.0 xior* 


93 


AmBO 




53 


(3.3X10"*) 


HX600 1.0 XlOr* 


64 




HX600 1.0 xio;* 


73 




HX600 1.0 XIO^^ 


93 




HX600 1.0 XlOr* 


93 


AnSO 




55 


aoxio"') 


HX600 1.0 Xicr» 


69 




HX600 1.0 XIO"'^ 


80 




HX600 1.0 XlOr^ 


91 




HX600 1.0 XlOr» 


95 


Am80 






(3.3X10"'°) 


HX640 1.0 XIO-'" 


44 




HX640 1.0 XIC' 


46 




HX640 1.0 XlOr* 


75 




HX640 1.0 XlOr^ 


89 




HX640 1.0 XlOr* 


85 


AnSO 






(1.1X10-^') 


HX640 1.0 XIO-'^^ 


7 




HX640 1.0 X10r» 


5 




HX640 1.0 Xior* 


24 



HX640 1.0 XlOr' 69 

AmSO *#«ET 21 

(S-yxiO"^') LB135 1.1 XKT' 3 

LE135 3.3 Xior^ 1.2 

LE135 1.0 X10-' L3 

AnW *#*ET 35 

aixi<r») IB135 1.1 XlOr* 23 

IE135 3.3 Xior' 5 

LB135 1.0 2 

,0 AnaO *#ftT 51 

(3.3Xl(r») LB135 1.1 X10-' 54 

LE135 3.3 XlOr' 32 

IB135 1.0 XlOr' 14 

AbBO *#«fF 55 

(1.0X10r») LE135 1.1 XIO"' 62 

LB135 3.3 XlOr' 51 

LE135 1.0 XIO-* 34 



[0 0 9 7] *5?BflcD{l:^tl^lx^y^yKX{iAm80fc 

-U. StSSiiLTfflV^fcit^tt LE135«. b^y-^KO 
rv^' h t LX'j^^<Dit^m-Vh 0 (EyroUes , 
L., etal., J. Ued. Chen., 37. pp. 1508-1517. 1994 
^(Oit^m : 4-(5H-7 ,8 .9 .lO-tetrahydro-5 .7 .7 .10 ,1 
0-pentaiiiethylbenzo[e]naphto[2 ,3-b] [1 .4]diazepln-13 
-yObenzoic acid) . *fgW(D{l:^%IHX600 OllljiStt 
mctlS-rSo C(D^k^«rAin80fc«#$*Si:, AaSO 

30 (Dmmimmimtmmicmi-intz, 
[0 0 9 8] mie-.m^m 

^jioo{fc^% (HX8oi)opf-/'f \f(Dmm^itmmm 

«r HX8010#ftTRO=I^MET-e9I«L^Co ttft%«3 
[0 0 9 9] 



so 
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AoSO (M) 


EX801 00 


NBT Btt^O) 


- 


- 


r 


L0X10'» 


- 


48 


3,3X10"'' 


— 


30 


1.1X10*'' 


- 


5 


3.7X10'^^ 


- 


3 


1.2X10-^^ 


- 


0.6 




LOXlOr' 


1.1 


— 


3,3xlOr' 


0.3 




LlXlOr' 


LI 


LOXIQ-* 


LOXIQ-' 


77 




3.3xi(r^ 


76 


n 


Lixicr' 


63 


3.3X10"^'^ 


LOXlOr" 


71 


n 


3.3X10-' 


55 


n 


LlXlOr' 


49 


1.1X10-'' 


i.oxi(r« 


48 


n 


3.3X10-' 


28 




1 1 viflr^ 


99 


3.7X10-" 


LDXIOT' 


4.4 


» 


3.3X10"' 


2.3 


n 


1.1X10"' 


4 


L2X10-" 


LOXlOr" 


2 


n 


3.3xi(r' 


2 


9 


1,1X10"' 


1.4 
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[0 10 0] 
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A 6 1 K 31/55 
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267/20 
281/10 
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//(C0 7D 401/04 
213:79 
243:38) 
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